Pathogenesis of diabetic microangiopathy. The hemodynamic view.
Multiple factors, including altered levels of vasoactive substances, altered vasomotor responsiveness, chronic plasma volume expansion, and tissue hypoxia, contribute to a state of generalized microvascular vasodilatation in early insulin-dependent diabetes mellitus. This vasodilatation, with the consequent elevation in capillary pressures and flows, may be the initiating mechanism leading to both renal and extrarenal diabetic microangiopathy. Sustained hemodynamic actions on the microvasculature, besides directly injuring the capillary wall, promote increased permeability to macromolecules and increased capillary wall proliferation, with consequent thickening of basement membranes and luminal narrowing. These changes eventuate in complete microvascular obstruction and further vasodilatation of less damaged capillaries, thereby ensuring their eventual destruction. The ensuing complications depend on the nature of the surrounding tissue, ranging from reduction of functional reserve, as seen in skeletal muscle, to the devastating functional consequences observed in organs with endarterial circulation such as the kidney and retina.